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Abstract 

Background: Wilms' tumor is an emberyonal tumor arising from remnants of 
immature renal tissue. Her2/neu is an onco-protein winicin mediates cellular 
proliferation, differentiation and survival. 

Methods: In the current study, we analyzed Her2/neu expression in 40 Wilms' 
tumors. The clinico-demographic data of 40 patients with Wilms' tumor were 
retrieved. Immunohistochemical staining for HER2/neu was performed. 
Her2/neuimmunoreactivity was evaluated by Canadian Consensus 2007 scoring 
system. 

Results: Among the 38 specimens with epithelial component, 68.5% were positive 
for Her2/neu, whereas there was immunoreactivity in 37% of 38 blastemal, and 
1 2% of 31 stromal components. The Her2/neu expression was significantly higher 
in early stages (81.5%) than in advanced stages (36.4%) in epithelial 
component, but not in other components. 

Conclusion: This study suggested that Her2/neuexpression is associated with 
epithelial cell differentiation accompanied by lower stages of tumor. No 
significant relationship was found between Her2/neu positivity and tumor size 
and patient's age and gender. 
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Introduction 

Wilms' tumor (nephroblastoma) is a pediatric 
malignancy and one of the most common solid 
tumors in children [1]. The prevalence of Wilms' 
tumor is relatively equal in both genders (male to 
female ratio: 0.92/1), and the mean age at 
diagnosis is 3.5 years [2]. Microscopically classic 
triphasicWilms' tumor is composed of epithelial, 
blastemal and stromal components, but biphasic 
and monophasic tumors are not uncommon [3]. 

C-erb-B2 is a proto-oncogene, located on 
chromosome 17, and encodes a 1 85-kd trans- 
membrane glycoprotein (Her2/neu) which is a 
member of the epidermal growth factor receptor 
family with thyrosine kinase activity [4]. Her2/neu 
overexpression is seen in about 20% of invasive 
breast cancers and is associated with a worse 
prognosis [5]. 

Herceptin is a monoclonal antibody against 
the Her2/neu receptor and acts through the 
inhibition of Her/2 mediated signaling, and 



induces antibody dependent cellular injury [6-8]. 
Herceptin is mainly used for treatment of breast 
cancer in women; and compared with other 
treatments, either alone or in combination with 
other drugs, causes longer survival of Her2/neu 
positive breast cancers [9]. The aim of this study is 
to evaluate Her2/neu expression in Wilms' tumor 
and to find any significant relationship with 
histopathologic data. This could be a background 
for further studies to use Herceptin as a 
therapeutic agent in Wilms' tumor. 

Materials and Methods 

The clinico-demographic and pathologic data, 
including patient's age and gender as well as 
tumors size, stage and components of the 40 
Wilms' tumors were retrieved from the archive of 
the Pathology Department of the Tehran Ali- 
Asghar Children Hospital (2001-2011). Then, 
hematoxylin and eosin— stained slides of each 
patient were reviewed by 2 pathologists (M.M. 
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and M.B.) to select the best embedded paraffin 
block for Immunohistochemistry (IHC) study, which 
contains all components of the tumor, depending 
on its histological phase. 

IHC staining was done according to Envision- based 
immunohistochemistry method. 3m tissue sections 
were mounted on Poly-L-Lysin coated slides which 
were deparaffinized and rehydrated in graded 
ethanol. The sections were rinsed in H202 with 
1/10 dilution in methanol to block endogenous 
peroxidase activity. Slides were incubated by 
Polyclonal rabbit Anti-Human C-erb-B2 



(Dakocytomation Denmark), placed in room 
temperature for 30 minutes. Then, Envision, 
labeled with Hoarse-reddish peroxidase, was 
added to the slides. After washing in Tris Buffered 
Saline (TBS) buffer, DAB chromogen 
(diaminobenzidintetrahydrocholoride) and 
substrate were placed on slides. Finally, the 
sections were counterstained in hematoxylin. 
Her2/neuimmunoreactivity was evaluated by 
Canadian Consensus for Her2/neu testing [10] 
(Table 1). 



Table 1. Canadian Consensu for Her2/neu test 



Score 


Assessment 


Staining pattern 


0 


Negative 


No staining Is observed In Invasive tumor cells: no overexpresslon 


1 + 


Negative 


Weak, incomplete membrane staining in any proportion of Invasive 
tumor cells, or weak, complete membrane staining In less than 1 0% of 

cells: no overexpression 


2+ 


Weak to moderate 
positive 


Complete membrane staining that is nonuniform or weak but with 
obvious circumferential distribution in at least 10% of cells, or intense 
complete membrane staining In 30% or less of tumor cells: equivocal 


3+ 


Strong positive 


Uniform intense membrane staining of more than 30% of Invasive 
tumor cells: overexpression 



Results 

Among the 40 cases, male (47.5%) to female 
(52.5%) ratio was 0.9. The mean age of patients 
was 3.8±3 years, ranging from 6 months to 1 3 
years. 17 patients (42.5%) were stage I, 12 
(30%) stage II, 6 (15%) stage III, 3 (7.5%) stage 
IV and 2 (5%) were stage V. The tumor size 
ranged from 3.5—21 cm with mean of 1 0.3+5cm. 

Among the 40 specimens, 33 (82.5%) showed 
a triphasic pattern and 3 (7.5%) had biphasic 
pattern, containing epithelial and blastemal 
elements. The other 4 (1 0%) cases showed 



monophasic pattern, containing 2 epithelial and 
2 blastemal elements. Figure 1 (A-G) 
demonstrates Her2/neu staining in different 
degrees in tumor components. 

Among the 38 specimen with epithelial 
component, 26 (68.5%) showed positive reactivity 
for Her2/neu, whereas among the 38 specimen 
with blastemal component, 14 (37%) showed 
Her2/neu positivity. Only 4 (12%) of 31 cases 
with stromal differentiation showed positive 
reactivity (P<0.001) (Table 2). 



Table 2. Relation between Her2/neu expression and tumor component 



Tumor component 


Her2/neu expression 


Percent 




0 


4 (10.5%) 


Epithelial 


+ 1 


8 (21%) 


+2 


12 (31.5%) 




+3 


14 (37%) 




0 


1 1 (29%) 


Blastemal 


+ 1 


1 3 (34%) 


+2 


8 (21%) 




+3 


6 (16%) 




0 


20 (60.7%) 


Stromal 


+ 1 


9 (27.3%) 


+2 


2 (6%) 




+3 


2 (6%) 
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The Her2/neu immunoreactivity was 
significantly higher in early stages (stage I and II) 
(81 .5%) than in advanced stages (stage III, IV and 
V) (36.4%) in epithelial component (P=0.001), but 
no difference was found in blastemal (P=0.109) 



and stromal (P=0.817) components (Table 
3).There was no relationship between Her2/neu 
positivity and tumor size, histological phase, 
patient's age and gender (P>0.05). 






Figure 1. It shows Her2/neu staining in different degrees in 
tumor components: 

A: Stromal (1 +) , B: Blastemal (1 +), Epithelial (1 +) 
C: Blastemal (2+), D: Epithelial (2+) , E: Epithelial (3+) 
F: Blastemal (3+), Stromal (3+) , G: Stromal (2+) 



Table 3. Relation between Her2/neu experssion and stage 



Tumor 
component 


Stage 


Her2/neu positive 


Her2/neu negative 


P value 


Epithelial 


<2 


22 (81.5%) 


5 (18.5%) 


0.001 


>2 


4 (36.4%) 


7 (63.4%) 


Blastema! 


<2 


1 1 (40.7%) 


1 6 (59.3%) 


0.109 


>2 


3 (27.3%) 


8 (72.7%) 


Stromal 


<2 


3 (13%) 


20 (87%) 


0.817 


>2 


1 (10%) 


9 (90%) 



the kidney. Approximately, 1 0% of Wilms' tumors 
Discussion arise multifocally within the single kidney and 7% 

Wilms' tumor is a typical solitary lesion with no involve both kidneys either at presentation or 
predilection for the left or right kidney or site within subsequently [1 1]. Recently, some studies evaluated 
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the expression of Her2/neu in several tumors such as 
breast, salivary gland, prostate, lung, liver and 
bladder carcinoma that could increase metastatic 
potential and drug resistance [1 2], but in Wilms' 
tumor the expression of Her2/neu has been reported 
in few studies. 

Seham et al. [13] concluded that Her2/neu 
expression in Wilms' tumor could be a marker for 
epithelial and homologous differentiation, and its 
expression could be a good predicator for overall 
survival and longer recurrence free survival. In this 
study, there was higher expression of Her2/neu in 
triphasic tumors than in bi or monophasic ones. No 
relationship was found between Her2/neupositivity 
and patient's age, gender and tumor size. Salem et 
al. [14] suggest that in Wilms' tumor, the extent of 
Her2/neu receptor expression is associated with 
epithelial cell differentiation. 

Potti et al. [15] found that high expression of 
Her2/neu causes epithelial differentiation in Wilms' 
tumor. Akin to Ghanem et al. [16] study, Her2/neu 
has no prognostic impact on the clinical outcome of 
patients with Wilms' tumor. 

According to Yokoi et al. study [17], blockade of 
C-er-B2 in an in vivo model appears to inhibit the 
growth of Wilms' tumor via prevention of 
angiogenesis. 

Finally, Yoram more et al. [18] suggested that in 
an in vivo model, Herceptin, an approved therapy 
for breast cancer, could also be employed for the 
treatment of Wilms' tumor. 

In our study, we found that different histological 
components of Wilms' tumor apparently had 
different levels of Her2/neu expression. Therefore, 
there was 68.5% positive reactivity in epithelial 
component, while there was 37% and 1 2% positive 
reactivity in blastemal and stromal components, 
respectively (P<0.001). 

These findings confirm the results of Seham et al. 
[1 3], Salem et al. [14] and Potti et al. [1 5] studies. 

All these studies showed that Her2/neuexperssion 
is high in epithelial component, while it is very low in 
the stromal component. 

We found that in early stages (I and II), there was 
higher Her2/neu positivity in epithelial component 
than in advance stages (III, IV and V) (P=0.001), 
whereas in other components there was no significant 
relationship between Her2/neuexperssion and tumor 
stage. The above findings suggested that Her2/neu 
overexpression favors epithelial differentiation in 
lower stages. Opposed to our findings, Seham et al. 
[13] concluded that Her2/neu positive tumors were 
significantly higher in all components in early stages 
(I and II) than in advanced stages. 



In contrast to Seham et al. study [1 3] which 
suggested that Her2/neu is higher in triphasic tumors 
than bi or monophasic ones, in this study, we found no 
relationship between tumor histological phase and 
Her2/neu expression. 

In this study, no significant difference was found 
between Her2/neu positive and negative cases 
regarding size of the tumors and patient's age and 
gender. These findings are akin to Seham et al. [13] 
study results. 

In conclusion, this study suggested that Her2/neu 
expression in Wilms' tumor is associated with 
epithelial differentiation which is mainly expressed in 
early stages. Therefore, similar to Yokoi et al. [17] 
and Yoram more et al. [18] studies, it can be 
suggested that Herceptin may be used as a 
therapeutic agent in epithelial predominance or 
epithelial monophasic Wilms' tumor. 
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